Protection of the lungs from acid during aspiration.
Unlike the thick mucosa that normally covers the upper gastrointestinal tract, the membranes that cover the distal surfaces of the lungs are remarkably attenuated. This permits rapid exchange of gases between the airspaces and pulmonary vasculature, and may make the lungs more susceptible to acid challenges associated with acid reflux and aspiration. Any injury to the alveolar epithelium could result in the movement of solute and water into the airspaces (chemical pneumonia) and impair gas exchange. In this study, we used a fluorescent approach to compare the relative permeability of the apical basolateral surfaces of the lungs to the exchange of the ionic forms of acids and bases. The apical membranes proved to be much less permeable to NH(4)(+) and HCO(3)(+) than the basolateral membranes. This asymmetry in permeability should enhance resistance of the epithelium to inspired acidic challenges by slowing entry of acid into the cells and by linking the intracellular pH of the alveolar cells to that of the plasma, which is a relatively large, well-buffered compartment. Evidence also was obtained that the acid is secreted by the membranes covering the lungs.